M
edicine often balances patient and population interests. Resource-rich areas, such as the United States, often focus on maximizing benefit for the individual patient, whereas resource-limited settings, such as subSaharan Africa, often focus on maximizing population benefit (1) . In a data-driven analysis of adherence behavior, disease outcomes, and health care use in this issue, Nachega and colleagues (2) demonstrate that these pressures do not necessarily conflict. They provide compelling data indicating that increasing resources to enhancing HIV-infected patients' antiretroviral adherence is associated with substantial cost savings for the entire public health system.
Among HIV-infected persons, antiretroviral treatment adherence strongly predicts viral suppression, drug resistance development, disease progression, and death (3, 4) . Despite early concerns that providing therapy to people in extreme poverty would lead to incomplete adherence and antiretroviral resistance, adherence to antiretroviral adherence among persons in resource-limited settings is at least as good as in resource-rich regions (5) . Successful adherence is particularly striking, considering the many barriers to sustained adherence in resource-limited settings. Not only do persons living in these settings experience the same barriers to adherence that affect all HIV-infected persons worldwide (such as medication side effects, substance use, depression, and difficulty remembering to take medications), they also experience severe and unique structural and economic barriers (6); the latter include transportation costs and the opportunity costs associated with time away from income or food production while seeking HIV care. Although HIV treatment in resource-limited settings is a major success story, missed doses do occur. These missed doses, which often represent treatment interruptions due to structural and economic barriers, may lead to viral rebound and drug resistance (7). Nachega and colleagues (2) examined the relationship between incomplete adherence and medical costs among HIV-infected persons in South Africa who were enrolled in an HIV/AIDS managed care program (Aid for AIDS). Although medication costs increased with adherence, costs associated with HIV morbidity decreased as adherence increased. Nachega and colleagues estimate that improving adherence decreases the mean total cost of medical care by $85 (interquartile range, $41 to $116) per month. This underestimates the full benefit of improved adherence, because these calculations did not include the societal benefits of restoring health and economic productivity. Although the magnitude of cost savings conferred by public health programs in sub-Saharan Africa may differ from the private managed care program that Nachega and colleagues studied, the relationship between adherence and cost savings is probably similar.
The obvious next step is to determine how best to allocate resources to promote adherence and realize these benefits. We suggest 3 broadly defined approaches: community-level interventions to reduce structural, economic, and stigma-related barriers; patient-level interventions delivered to all persons receiving HIV treatment; and patient-level interventions that target persons with objectively defined suboptimal adherence. Each area has different relative costs, benefits, and rationales.
The most important community-level intervention to enhance adherence is to increase local access to free antiretroviral therapy (8) . Better treatment access at districtlevel treatment facilities has reduced, but by no means eliminated, the structural and economic barriers to sustained treatment adherence. Many patients in resourcepoor settings may spend 30% to 50% of their monthly income on transportation costs to access clinical care and antiretroviral therapy (9) , in addition to the opportunity costs of time spent away from food or income production. Improving the availability of treatment in districts and villages will lessen these structural and economic barriers to adherence.
Another important focus of community-level intervention is stigma. Stigma is one of the most powerful determinants of adherence because it interferes with a person's ability to leverage social capital to overcome common structural and economic barriers to care. Stigma not only leads to depression and isolation but also compromises the most important tool to achieve sustained adherence in resource-limited settings (Figure) (10) . Interventions deployed at the individual level that have improved adherence in resource-limited settings include education and counseling, telephone calls, electronic reminders, nursing home visits, and the use of communitybased treatment partners (which may include directly observed therapy) (11) (12) (13) . The accompagnateur model, in which a community health worker partners with and works daily with a patient, combines directly observed therapy with community-level interventions to reduce adherence barriers (14) . These interventions are generally directed at all persons receiving therapy. Although intensive interventions have been successful in U.S. settings (15) (16) (17) , the results have been inconsistent (18, 19) , and such interventions may only be cost-effective in populations with especially low levels of adherence (20) . Because many patients in resource-limited settings have good adherence without intervention, it is unclear whether targeting all patients with intensive interventions to promote adherence is the best use of resources.
Intensive interventions may be most justified if they target individuals at the highest risk for nonadherence, such as patients with active substance abuse or psychiatric disorders. An alternative strategy is to use standard mea-
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Editorial surements, such as late pharmacy pick-up or disease progression (for example, virologic failure or decreasing CD4 T-cell counts), to determine who might benefit from more intensive adherence support (21) . Yet, pharmacy refill and clinical response monitoring are coarse measures of adherence and may detect suboptimal adherence only after prolonged virologic failure and the emergence of drugresistant HIV.
Given these limitations, interest is growing in the use of novel approaches that can detect adherence problems before irreversible harm has occurred. For example, wireless devices are now available to monitor adherence in real time (22) , with medication bottles that send a signal every time they are opened. A central computer can then generate warnings about missed doses. Warnings can trigger various possible interventions, including a call or visit from a health care worker. Such strategies have the potential to shift reactive responses to proactive interventions designed to prevent treatment failure. Because adherence is dynamic in resource-limited settings and declines either gradually (such as from pill fatigue) (23) or suddenly (such as from washed-out roads or family emergencies), real-time monitoring has the advantage of enabling intervention before virologic rebound. This approach may be well suited to sub-Saharan Africa because of the extensive wireless network already in place. The major barrier to using real-time wireless monitoring, however, has been its perceived cost. Nachega and colleagues provide evidence that strategies to promote adherence may actually save money.
Nachega and colleagues tell us that it makes sense to invest in improving adherence even when resources are scarce. We suggest that resources should be directed at both the community and patient levels. In addition, we believe these findings define the need for novel-albeit expensive-real-time monitoring and intervention to both improve outcomes and potentially reduce health care costs.
